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(57) ABSTRACT 

A business relationship is effectuated between a ?rst party 
and a second party and is governed by an agreement betWeen 
the ?rst party and the second party. The ?rst party creates a 
token that authoriZes a delegate to request a transaction 
according to the agreement on behalf of the ?rst party, 
speci?es in the token at least one constraint on a transaction 
requested by the delegate on behalf of the ?rst party, and 
provides the token to the delegate. The delegate sends to the 
second party the token and a transaction document request 
ing a transaction according to the agreement. The second 
party applies each constraint in the token against the trans 

(21) Appl, No,: 10/272,129 action document to determine Whether the transaction docu 
ment satis?es each constraint. If so, the transaction docu 

22 Filed: Oct. 15, 2002 ment is acce ted for ful?llment. P 
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AUTHORIZATION TOKEN ACCOMPANYING 
REQUEST AND INCLUDING CONSTRAINT TIED 

TO REQUEST 

TECHNICAL FIELD 

[0001] The present invention relates to an authorization 
system Wherein a requester transmits a request to a requestee 
along With an authorization token that vouches for the 
requestor. More speci?cally, the present invention relates to 
such an authoriZation system Wherein the authoriZation 
token includes at least one constraint relating to the request, 
and Wherein the requestee honors the request if such request 
satis?es each constraint. 

BACKGROUND OF THE INVENTION 

[0002] Business-to-business (i.e., ‘B2B’) applications are 
employed to manifest relationships betWeen businesses and 
the like. Such relationships are typically governed by agree 
ments such as contracts and the like Which, among other 
things, de?ne the rules governing transactions betWeen 
businesses (e.g. ordering, payment etc.). Typically, a trans 
action is effectuated by exchanging electronic documents 
betWeen parties, Where the documents are representative of 
the transaction and are formatted according to a prede?ned 
protocol. Such protocol for example describes document 
formats, requirements, constraints, and the like. 

[0003] In one typical B2B application, a supplier alloWs 
for the purchase of supplies by Way of an automated 
purchase order (PO) entry system arranged to receive a PO 
from a customer, Where the customer is physically remote 
from the supplier but able to access the supplier electroni 
cally, such as for example by Way of a netWork such as the 
Internet. In particular, the supplier and the customer con 
tractually arrange that the customer can purchase by Way of 
an electronic PO transaction supplies from the supplier by 
Way of the entry system, usually based on a pre-arranged 
line of credit. The PO is typically submitted to the supplier 
as an electronic document from the customer, and may be 
accompanied by a digital signature or the like to vouch that 
the PO is legitimate. The received signature is of a form 
recogniZable to the supplier, identi?es the customer, and is 
revieWed by the supplier (i.e., by the entry system of the 
supplier) to in fact establish Whether the PO is legitimate. 
The supplier may con?rm the PO by Way of sending a 
corresponding electronic document to the customer, and 
may proceed to ful?ll the PO. 

[0004] As is knoWn, the signature of the customer is based 
on a private key (PR-1) from a public key—private key pair 
established for the customer, and the corresponding public 
key (PU-1) of the user is in the possession of the supplier. 
Thus, the supplier (i.e., the entry system of the supplier) in 
receipt of the PO applies PU-l to the signature to verify 
same. Public key—private key pairs and encryption are 
generally knoWn and need not be described herein in any 
detail. 

[0005] OWing to the fact that a relatively large customer 
may have several actual users of the PO entry system, and 
that the customer may not Want to hand out PR-l to each 
user, an arrangement has been devised Wherein the customer 
gives each user a delegation document authoriZing the user 
to execute a PO on behalf of the customer (i.e., ‘an autho 
riZation token’). In the arrangement, the authoriZation token 
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includes a signature based on PR-l, and also includes a 
public key (PU-2) of the user from a public key—private key 
pair established for the user. In addition, in the arrangement, 
each PO submitted to the supplier by the user is accompa 
nied by a digital signature based on the corresponding 
private key (PR-2) of the user. 

[0006] Accordingly, the supplier (i.e., the entry system of 
the supplier) in receipt of the PO and authoriZation token 
from the user and still in possession of PU-l applies same to 
the signature of the authoriZation token to verify same, 
obtains PU-2 from the authoriZation token, and applies same 
to the signature of the PO to verify same. Based on veri? 
cation of both the authoriZation token and the PO, then, the 
supplier may then proceed to ful?ll the PO. 

[0007] HoWever, an issue arises in that the authoriZation 
token as issued to the user essentially provides the user With 
the unlimited ability to submit POs, subject perhaps to any 
contractual limitations betWeen the customer and the sup 
plier. Thus, if a customer and a supplier do not contractually 
specify a maximum monetary value for each PO, a user in 
possession of an authoriZation token from the customer may 
in fact submit Without constraint a PO having an inordinate 
monetary value. Correspondingly, if a customer and a sup 
plier contractually specify a maximum monetary value for 
each PO that is relatively high, a user in possession of an 
authoriZation token from the customer may in fact submit a 
PO having the maximum monetary value, even if the user 
should not ordinarily have such a capability. 

[0008] Accordingly, a need exists for a mechanism for 
applying monetary constraints to a user having an authori 
Zation token in the course of the user submitting a PO to a 
supplier based on the authoriZation token. More generally, a 
need exists for a mechanism for applying constraints both 
monetary and non-monetary to a user having an authoriZa 
tion token in the course of the user submitting a PO to a 
supplier based on the authoriZation token. 

SUMMARY OF THE INVENTION 

[0009] The aforementioned need is satis?ed by the present 
invention in Which a business relationship is effectuated 
betWeen a ?rst party and a second party. The relationship is 
governed by an agreement betWeen the ?rst party and the 
second party, and the ?rst party creates a token that autho 
riZes a delegate to request a transaction according to the 
agreement on behalf of the ?rst party. The ?rst party 
speci?es in the token at least one constraint on a transaction 
requested by the delegate on behalf of the ?rst party, and 
provides to the delegate the token. The delegate sends to the 
second party the token and a transaction document request 
ing a transaction according to the agreement. 

[0010] The second party receives the transaction docu 
ment and the token, and applies each constraint in the token 
against the transaction document to determine Whether the 
transaction document satis?es each constraint. The transac 
tion document is accepted for ful?llment only if the trans 
action document in fact satis?es each constraint. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The foregoing summary, as Well as the folloWing 
detailed description of the embodiments of the present 
invention, Will be better understood When read in conjunc 
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tion with the appended drawings. For the purpose of illus 
trating the invention, there are shown in the drawings 
embodiments which are presently preferred. As should be 
understood, however, the invention is not limited to the 
precise arrangements and instrumentalities shown. In the 
drawings: 
[0012] FIG. 1 is a block diagram representing a general 
purpose computer system in which aspects of the present 
invention and/or portions thereof may be incorporated; 

[0013] FIG. 2 is a block diagram showing an application 
or system wherein a ?rst party eXchanges business transac 
tion documents with a second party; 

[0014] FIG. 3 is a block diagram showing a user submit 
ting a purchase order (PO) and token to a supplier on behalf 
of a customer, where the token includes constraints to be 
applied against the PO by the supplier in accordance with 
one embodiment of the present invention; 

[0015] FIG. 4 is a block diagram showing a user submit 
ting a PO and a chain of tokens to a supplier on behalf of a 
customer, where each token includes constraints to be 
applied against the PO by the supplier in accordance with 
one embodiment of the present invention; and 

[0016] FIG. 5 is a ?ow chart showing steps performed by 
the supplier in verifying the received tokens and PO of FIG. 
4 and applying the constraints of the tokens against the PO 
in accordance with one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] Computer Environment 

[0018] FIG. 1 and the following discussion are intended to 
provide a brief general description of a suitable computing 
environment in which the present invention and/or portions 
thereof may be implemented. Although not required, the 
invention is described in the general context of computer 
eXecutable instructions, such as program modules, being 
eXecuted by a computer, such as a customer workstation or 
a server. Generally, program modules include routines, pro 
grams, objects, components, data structures and the like that 
perform particular tasks or implement particular abstract 
data types. Moreover, it should be appreciated that the 
invention and/or portions thereof may be practiced with 
other computer system con?gurations, including hand-held 
devices, multi-processor systems, microprocessor-based or 
programmable consumer electronics, network PCs, mini 
computers, mainframe computers and the like. The inven 
tion may also be practiced in distributed computing envi 
ronments where tasks are performed by remote processing 
devices that are linked through a communications network. 
In a distributed computing environment, program modules 
may be located in both local and remote memory storage 
devices. 

[0019] As shown in FIG. 1, an eXemplary general purpose 
computing system includes a conventional personal com 
puter 120 or the like, including a processing unit 121, a 
system memory 122, and a system bus 123 that couples 
various system components including the system memory to 
the processing unit 121. The system bus 123 may be any of 
several types of bus structures including a memory bus or 
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memory controller, a peripheral bus, and a local bus using 
any of a variety of bus architectures. The system memory 
includes read-only memory (ROM) 124 and random access 
memory (RAM) 125. A basic input/output system 126 
(BIOS), containing the basic routines that help to transfer 
information between elements within the personal computer 
120, such as during start-up, is stored in ROM 124. 

[0020] The personal computer 120 may further include a 
hard disk drive 127 for reading from and writing to a hard 
disk (not shown), a magnetic disk drive 128 for reading from 
or writing to a removable magnetic disk 129, and an optical 
disk drive 130 for reading from or writing to a removable 
optical disk 131 such as a CD-ROM or other optical media. 
The hard disk drive 127, magnetic disk drive 128, and 
optical disk drive 130 are connected to the system bus 123 
by a hard disk drive interface 132, a magnetic disk drive 
interface 133, and an optical drive interface 134, respec 
tively. The drives and their associated computer-readable 
media provide non-volatile storage of computer readable 
instructions, data structures, program modules and other 
data for the personal computer 120. 

[0021] Although the eXemplary environment described 
herein employs a hard disk, a removable magnetic disk 129, 
and a removable optical disk 131, it should be appreciated 
that other types of computer readable media which can store 
data that is accessible by a computer may also be used in the 
eXemplary operating environment. Such other types of 
media include a magnetic cassette, a ?ash memory card, a 
digital video disk, a Bernoulli cartridge, a random access 
memory (RAM), a read-only memory (ROM), and the like. 

[0022] A number of program modules may be stored on 
the hard disk, magnetic disk 129, optical disk 131, ROM 124 
or RAM 125, including an operating system 135, one or 
more application programs 136, other program modules 137 
and program data 138. A user may enter commands and 
information into the personal computer 120 through input 
devices such as a keyboard 140 and pointing device 142. 
Other input devices (not shown) may include a microphone, 
joystick, game pad, satellite disk, scanner, or the like. These 
and other input devices are often connected to the processing 
unit 121 through a serial port interface 146 that is coupled 
to the system bus, but may be connected by other interfaces, 
such as a parallel port, game port, or universal serial bus 
(USB). Amonitor 147 or other type of display device is also 
connected to the system bus 123 via an interface, such as a 
video adapter 148. In addition to the monitor 147, a personal 
computer typically includes other peripheral output devices 
(not shown), such as speakers and printers. The eXemplary 
system of FIG. 1 also includes a host adapter 155, a Small 
Computer System Interface (SCSI) bus 156, and an eXternal 
storage device 162 connected to the SCSI bus 156. 

[0023] The personal computer 120 may operate in a net 
worked environment using logical connections to one or 
more remote computers, such as a remote computer 149. The 
remote computer 149 may be another personal computer, a 
server, a router, a network PC, a peer device or other 
common network node, and typically includes many or all of 
the elements described above relative to the personal com 
puter 120, although only a memory storage device 150 has 
been illustrated in FIG. 1. The logical connections depicted 
in FIG. 1 include a local area network (LAN) 151 and a 
wide area network 152. Such networking environ 
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ments are commonplace in of?ces, enterprise-wide com 
puter networks, intranets, and the Internet. 

[0024] When used in a LAN networking environment, the 
personal computer 120 is connected to the LAN 151 through 
a network interface or adapter 153. When used in a WAN 
networking environment, the personal computer 120 typi 
cally includes a modem 154 or other means for establishing 
communications over the wide area network 152, such as the 
Internet. The modem 154, which may be internal or external, 
is connected to the system bus 123 via the serial port 
interface 146. In a networked environment, program mod 
ules depicted relative to the personal computer 120, or 
portions thereof, may be stored in the remote memory 
storage device. It will be appreciated that the network 
connections shown are exemplary and other means of estab 
lishing a communications link between the computers may 
be used. 

[0025] System and Method of the Present Invention 

[0026] As was discussed above, and referring now to FIG. 
2, in a typical Business-to-business (i.e., ‘B2B’) application 
or system 10 such as that of the present invention, a ?rst 
party 12 and a second party 14 enter into a relationship 
governed by an agreement such as a contract 16 or the like. 
The contract 16 de?nes the rules governing transactions 
between the ?rst party 12 and second party 14, and such 
rules may be any appropriate rules without departing from 
the spirit and scope of the present invention. For example, in 
the case where the application 10 is a purchase order (PO) 
application, the ?rst party 12 is a customer that submits POs, 
and the second party 14 is a supplier that receives POs for 
ful?llment, the rules may de?ne limits on the monetary 
value of a PO, how payment for a PO is to be made, and how 
con?rmation of a PO is to be made, among other things. 

[0027] Typically, the supplier 14 operates and maintains or 
arranges to have operated and maintained an automated 
purchase order (PO) entry system 18 to receive a PO 
submitted by a customer 12, where the customer may be 
physically remote from the supplier but able to access the 
supplier electronically, such as for example by way of a 
network such as the Internet. Of course, any other commu 
nications medium may be employed without departing from 
the spirit and scope of the present invention. Note that 
although the present invention is discussed principally in 
terms of a PO application 10, the present invention may also 
be embodied as other types of applications 10 without 
departing from the spirit and scope of the present invention. 

[0028] In the PO application 10, and as may be appreci 
ated, each PO transaction is effectuated by exchanging 
electronic documents 20 between the customer 12 and the 
PO entry system 18 of the supplier 14, where the documents 
18 are representative of the transaction. Such documents 20 
are of course formatted according to a prede?ned protocol, 
and include for example a PO submission document 20 from 
the customer 12 that represents the submitted PO and a 
con?rmation document 20 from the supplier 14 that con 
?rms receipt of the PO document 20. Any appropriate 
protocol may be employed without departing from the spirit 
and scope of the present invention. The PO document 20 in 
particular includes a digital signature 22 or the like to vouch 
that the PO document 20 is legitimate and should be honored 
by the entry system 18 for ful?llment by the supplier 14. 
Such digital signature 22 is preferably based on the private 
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key of the sender of the PO document 20, and is therefore 
veri?able based on the corresponding public key. 

[0029] Referring now to FIG. 3, in addition, in the case 
where the customer 12 includes several actual users 24 of the 
entry system 18, the customer 12 may directly provide each 
of at least some of the users 24 (i.e., ‘delegates’) with a 
delegation document or ‘authoriZation token’26 that autho 
riZes the user to execute a PO (i.e., ‘transaction document’) 
on behalf of the customer 12, and a user 24 submitting a PO 
document 20 with a signature 22 (FIG. 2) also includes the 
authoriZation token 26 of such user 24. 

[0030] In one embodiment of the present invention, the 
authoriZation token 26 includes a digital signature 28 or the 
like to vouch that the authoriZation token 26 is legitimate 
and should be honored. In particular, a public key—private 
key pair (PU-1, PR-l) is established for the customer 12, and 
the signature 28 of the authoriZation token as provided by 
the customer 12 to the user 24 is based on PR-l (i.e., 
S(PR-1)). In addition, a public key—private key pair (PU-2, 
PR-2) is established for the user 24, and the signature 22 
included with the PO document 20 as submitted by the user 
24 is based on PR-2 (i.e., S(PR-2)). Further, the authoriZa 
tion token 26 as provided by the customer 12 to the user 24 
includes PU-2. Also, the customer 12 provides the supplier 
14 with PU-l as part of the relationship therebetween (PU-1 
is stored in agreement document 30, as disclosed in more 
detail below). Note that public key—private key pairs and 
signature creation and veri?cation based thereon are gener 
ally known and need not be described herein in any detail. 

[0031] Accordingly, the supplier 14 (i.e., the entry system 
18 of the supplier 14) receives the submitted PO document 
20 and accompanying authoriZation token 26 from the user 
24, and applies PU-l to the signature 28 of the authoriZation 
token 26 (S(PR-1)) to verify that the authoriZation token 26 
was indeed provided by the customer 12. The supplier 14 
therefore concludes that the user 24 is authoriZed by the 
customer 12 to submit the PO document 20 based on the 
relationship between the customer 12 and the supplier 14. 

[0032] The supplier 14 also obtains PU-2 from the autho 
riZation token 26, and applies PU-2 to the signature 22 of the 
PO document 20 (S(PR-2)) to verify that the PO document 
20 was indeed provided by the user 24. Accordingly, the 
supplier 14 concludes that the submitted PO document 20 is 
veri?ed as having in fact come from the customer 12 by way 
of an authoriZed delegate (user 24) of such customer 12, and 
the PO document 20 may be further processed as appropriate 
for ful?llment according to the relationship between the 
customer 12 and the supplier 14. 

[0033] Referring now to FIG. 4, it is to be noted that the 
user 24 may be empowered to delegate by issuing another 
authoriZation token 26 to another user 24, the another user 
may be empowered to delegate by issuing a further autho 
riZation token 26 to a further user 24, and so forth, thus 
forming a ‘chain’ of authoriZation tokens 26 (only two 
tokens 26 are shown in the chain of FIG. 4). In such case, 
each authoriZation token 26 in the chain as provided by A(a 
user 24 or the customer 12) to B (a user 24) includes a digital 
signature 28 or the like to vouch that the authoriZation token 
26 is legitimate and should be honored, where the signature 
28 of the authoriZation token 26 is based on PR-A) (i.e., 
S(PR-A)), and such authoriZation token 26 also includes 
PU-B. Further, any user 24 submitting a PO document 20 to 
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the supplier 14 also submits each authorization token 26 in 
the chain between the user 24 and the customer 12. 

[0034] Accordingly, the supplier 14 (i.e., the entry system 
18 of the supplier 14) receives the submitted PO document 
20 and the accompanying authoriZation tokens 26 from the 
user 24, applies PU-l to the signature 28 of the authoriZation 
token 26 (S(PR-1)) from the customer 12 to verify same, 
obtains PU-2 from the authoriZation token 26, applies PU-2 
to the signature 28 of the next authoriZation token 26 in the 
chain to verify same, obtains PU-3, etc. In doing so, the 
supplier 14 in effect goes through each authoriZation token 
26 in the chain from the customer 14 to the user 24 actually 
submitting the PO document 20 and veri?es all of such 
authoriZation tokens 26 in the chain. From such last autho 
riZation token 26 in the chain, then, the supplier 14 obtains 
the public key that Will verify the PO document 20 itself, and 
in fact does verify same. 

[0035] In one embodiment of the present invention, each 
document 20 exchanged betWeen the supplier 14 (i.e., the 
entry system 18 of the supplier 14) and the customer 12 or 
a user 24 at the customer 12 is Written in a language that 
alloWs for the precise description and execution of the kind 
of business transactions evoked in FIG. 2. For example, the 
documents 20 may be XML (extensible Mark-up Language) 
documents employing XLAN G, a language underlying the 
orchestration feature of BIZTALK SERVER 2000 softWare, 
a product of MICROSOFT Corporation of Redmond, Wash., 
USA. BIZTALK SERVER 2000 softWare enables the devel 
opment and management of business processes Within and 
betWeen organiZations. With such softWare, distributed busi 
ness processes can be built to integrate applications and 
partners, as Well as establish reliable, secure trading rela 
tionships With customers and key partners over the Internet. 
The XLANG language is discussed in hereby incorporated 
by reference in its entirety. Of course, any other appropriate 
language may be employed Without departing from the spirit 
and scope of the present invention. 

[0036] Assume noW that the customer 12 and the supplier 
14 have entered into an agreement or contract 16 under 
Which the supplier 14 Will ful?ll POs (in the form of PO 
documents 20) submitted by the customer 12 and/or the 
users 24 of the customer 12, With the proviso that each have 
a monetary value less than a pre-determined amount X. To 
support the agreement 16 at the PO entry system 18 of the 
supplier 14 and also at any system employed by the cus 
tomer 12, the customer 12 and the supplier 14 agree on a 
standard form for the PO documents 20 and other documents 
sent therebetWeen. In particular, the documents 20 must 
conform to a pre-de?ned PO schema. The customer 12 and 
the supplier 14 also agree that the customer 12 Will sign each 
PO document or ‘root’ token 26 (i.e., the token 26 from the 
customer 12) With a private key (PR-1) and that the supplier 
14 Will be in possession of the corresponding public key 
(PR-1). 
[0037] Under this agreement 16, the processing of a 
received PO document 20 from the customer 12 includes: 
verifying that the PO document 20 conforms to the PO 
schema; verifying that the PO monetary value is less than X; 
and verifying that the PO document 20 or root token 26 is 
signed by the private key (PR-1) of the customer 12. 

[0038] In one embodiment of the present invention, each 
document 20 is examined by the entry system 18 of the 
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supplier 14 according to programming that alloWs for inter 
rogating the documents 20 and understanding the descrip 
tions therein. For example, the interrogating programming 
may be Written according to XPATH, a language for address 
ing parts of an XML document. The XPATH language is for 
example discussed in ‘XML Path Language (XPATH) Ver 
sion 1.0, WorldWide Web Consortium, November 1999 
(James Clark & Steve DeRose, editors), currently available 
at http://WWW.W3.org/TR/xpath, hereby incorporated by ref 
erence in its entirety. Of course, any other appropriate 
interrogating language may be employed Without departing 
from the spirit and scope of the present invention. 

[0039] In one embodiment of the present invention, and as 
seen in FIGS. 3 and 4, the agreement 16 betWeen the 
customer 12 and the supplier 14 is memorialiZed in the form 
of an agreement document 30, Where the agreement docu 
ment 30 includes stipulated agreement conditions 32 among 
other things. The conditions 32 must be constructed to 
express the actual agreement accurately, and to be under 
stood by the entry system 18 of the supplier 14. A pseudo 
example of at least the conditions 32 is as folloWs: 

<DocumentStipulation> 
<AppliesTo DocumentType=“uri”/> 
<Requirement xpath=“xpath expression”/>* 
<SignedBy> 

<xmldsig:KeyInfo>... 
</SignedBy> 
<xmldsig:Signature>* 

</DocumentStipulation> 

[0040] <AppliesTo> refers to the document schema that 
this document stipulation applies to. In the present example 
this Would refer to the PO schema as set forth in a convenient 
language such as XML. Each <Requirement> (note that 

there can be more than 1 as indicated informally by identi?es a condition that a submitted PO document 20 must 

satisfy. In the present example one condition Would express 
that the PO monetary value be less than X. More concretely, 
an example XPATH expression might be ‘/po:PurchaseOr 
der/po:Total <10000’, meaning that the contents of the Total 
element, Which is a child of the PurchaseOrder element at 
the transaction document root, must be less than 10,000. 

[0041] <SignedBy> identi?es the signature that must sign 
all PO documents 20 submitted in connection With the 
agreement document 30. Each <xmldsig:Signature> ele 
ment, of Which there may be more than one, represents a 
signature relating to the agreement document 30, and may 
for example include the signature of the customer 12, the 
supplier 14, or the like. 

[0042] With the agreement document 30 and a corre 
sponding submitted PO document 20, the processing of the 
PO document 20 by the entry system 18 of the supplier 14 
includes verifying the signature of the PO document 20, 
retrieving the agreement document 30, retrieving the con 
ditions 32 from the agreement document 30, verifying that 
the PO document 20 satis?es each query in the conditions 
32, and verifying that the key signing the PO document 20 
or the key signing a root token 26 submitted With the PO 
document 20 is the one identi?ed by the <SignedBy> 
element of the conditions 32. 
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[0043] Note that retrieving the agreement document 30 
from a plurality of such agreement documents 30 may be 
achieved based on information obtained from the PO docu 
ment 20. For example, the PO document 20 may include 
billing information that may be employed as a ?nder, or may 
explicitly refer to an agreement document 30. Whatever the 
mechanism, the legitimacy of the binding betWeen the PO 
document 20 and the agreement document 30 is established 
by the match betWeen the key signing the PO document 20 
or root token 26 and the one identi?ed by <SignedBy> in the 
PO agreement. In the case of a token 26, each token 26 in 
the chain must also be veri?ed to establish legitimacy. 

[0044] Note, too, that the above example of conditions 32 
in an agreement document 30 does not speci?cally take into 
consideration that a user 24 With an authoriZation token 26 
may be submitting a PO document 20. In particular, the 
conditions 32 in an agreement document 30 may be 
employed to require a statement granting authority to confer 
an authoriZation token 26. That is, the conditions 32 may 
specify not only a key that might directly sign a PO 
document 20 but also the format of the authoriZation token 
26 and the key that must sign at least the root authoriZation 
token 26 (i.e., from the customer 12). Accordingly, an 
example of at least the conditions 32 of an agreement 
document 30, taking into consideration authoriZation tokens 
26, is as folloWs: 

<DocumentStipulation> 
<AppliesTo DocumentType=“uri”/> 
<Requirement xpath=“xpath”/>* 
<SignedBy> 

<xmldsig:KeyInfo>... 
</SignedBy>? 
<POAAuthority> 

<xmldsig:KeyInfo> </POAAuthority>'.7 
<xmldsig:Signature>* 

</DocumentStipulation> 

[0045] The elements common to the previous example are 
as before. Note that <SignedBy> has noW become optional 
since the conditions 32 of the agreement document 30 noW 
specify that a PO document 20 may be signed either by the 
authoriZed key (<SignedBy>) or subject to approval through 
an authoriZation token 26. <POAAuthority> defers further 
authoriZation to an authoriZation token 26 signed by the key 
identi?ed in the enclosed <KeyInfo>. Note that a PO docu 
ment 20 is still subject to the conditions or constraints 
expressed in the <Requirement> element(s). 

[0046] As pointed out above, each authoriZation token 26 
as issued to a user 24 essentially provides the user 24 With 
the unlimited ability to submit POs, subject of course to the 
conditions 32 in the corresponding agreement document 30. 
Thus, if a customer 12 and a supplier 14 contractually 
specify a maximum monetary value for each PO document 
20, a user 24 in possession of an authoriZation token 26 from 
the customer 12 may in fact submit a PO document 20 
having the maximum monetary value, even if the user 24 
should not ordinarily have such a capability. Put another 
Way, a user 24 ought to be restricted to submitting a PO 
document for a reasonable monetary value, Which in many 
cases is much less than the maximum monetary value. 
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[0047] Accordingly, and as seen in FIGS. 3 and 4, in one 
embodiment of the present invention, the authoriZation 
token 26 alloWs expressing one or more constraints 34 on a 
PO document 20 submitted thereWith and authoriZed 
thereby. In particular, in one embodiment of the present 
invention, the constraints 34 in the token 26 are to be applied 
against the PO document 20 by the entry system 18 of the 
supplier 14 prior to the supplier 14 accepting the PO 
document 20 for ful?llment. Accordingly, an example of 
such an authoriZation token 26 With constraints 34 is as 
folloWs: 

<POA> 
<AppliesTo DocumentType=“uri”/> 
<Requirement xpath=“xpath”/>* 
<SignedBy> 

<xmldsig:KeyInfo>... 
</SignedBy> 
<xmldsig:Signature>* 
<Delegate? = [Yes/No] > 

[0048] As may be appreciated, the token 26 (i.e., ‘PoWer 
of Attorney’ or POA) confers signature authority for docu 
ments of type <DocumentType> (a PO document 20, e.g.) to 
the key identi?ed by <SignedBy> provided that such docu 
ments satisfy the constraints 34 expressed by each <Require 
ment>. <Delegate?> may be employed to establish Whether 
the user 24 having the token 26 is empoWered to delegate to 
another user 24 by issuing a token 26 to the another user 24. 
Presumably, if the token 26 of a user 24 has <Delegate?> set 
to No, the user 24 cannot in fact issue such a token 26 to the 
another user 24. As set forth above, the validity of the token 
26 is established by verifying that the signing key is in fact 
the one identi?ed in the corresponding agreement document 
30, or that the authoriZation token 26 is part of a chain of 
tokens 26 that lead to a root token 26 With a signing key that 
is identi?ed in the corresponding agreement document 30. 

[0049] Referring noW to FIG. 5, then, When a user 24 or 
customer 12 submits a PO document 20 to an order entry 
system 18 of a supplier 14, the system 18 validates the 
submitted PO document 20 by: 

[0050] 1. verifying the signature 22 of the PO docu 
ment 20 (step 501); 

[0051] 2. retrieving the agreement document 30 cor 
responding to the PO document 20 based for 
example on an appropriate reference to such agree 
ment document 30 in such PO document 20 (step 

503); 
[0052] 3. retrieving any conditions 32 from the agree 

ment document 30 (step 505); 

[0053] 4. verifying that the PO document 20 satis?es 
each query in the conditions 32 (step 507); and 

[0054] 5. determining Whether the key signing the PO 
document 20 is the one identi?ed by the 
<SignedBy>element of the conditions 32 (step 509). 

[0055] If the key signing the PO document 20 is the one 
identi?ed by the <SignedBy>element of the conditions 32, 
then the PO document 20 is from the customer 12, and no 
further special action need be taken. 
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[0056] However, if the key signing the PO document 20 is 
different from that identi?ed by the <SignedBy> element of 
the conditions 32, it must be determined Whether the PO 
document 20 is accompanied by any authorization tokens 26 
(step 511). Assuming this is the case, the system 18 contin 
ues validating the submitted PO document 20 by: 

[0057] 6. determining that one of the accompanying 
authoriZation tokens 26 is the root token 26 signed 
by the key identi?ed by the <SignedBy> element of 
the conditions 32 (step 513); 

[0058] 7. constructing a chain of the tokens 26 from 
such root token 26 to the PO document 20 (step 515); 
and 

[0059] 8. verifying the signature 28 of each token 26 
in the chain (step 517). 

[0060] Thus, the legitimacy of the binding betWeen the PO 
documents 20 and tokens 26 and the agreement document 30 
is established. 

[0061] In one embodiment of the present invention, each 
constraint 34 in each token 26 in the chain is applied to the 
PO document 20 to determine Whether each constraint 34 in 
each token 26 as applied to the PO document 20 is satis?ed 
(step 519). Importantly, if every constraint in every token 26 
is not satis?ed, the PO document 20 as submitted is denied 
by the entry system 18 (step 521). Correspondingly, if every 
constraint in every token 26 is satis?ed, and assuming no 
other impediments eXist, the PO document 20 as submitted 
is approved by the entry system 18 (step 523). Such denial 
or approval may be conveyed to the submitting user 24 by 
Way of the con?rmation document 20 (FIG. 2), an appro 
priate messaging system, or the like (step 525). 

[0062] Note that by establishing authority to submit a PO 
document 20 by Way of a chain of tokens 26, each token 26 
may have constraints 34 therein. Moreover, at least some of 
the constraints 34 may have a common form but different 
values. For eXample, as betWeen tWo tokens 26 in a chain, 
both may have a constraint 34 relating to total monetary 
value of the submitted PO document, While one such con 
straint 34 may specify that such total monetary value is no 
more than Y, While another such constraint 34 may specify 
that such total monetary value is no more than Z. 

[0063] Generally, each token 26 may have any number of 
constraints 34 or no constraints 34 Without departing from 
the spirit and scope of the present invention. As may be 
appreciated, the constraints 34 in a token 26 are speci?ed by 
the grantor of such token 26 (i.e., the neXt user 24 in the 
chain toWard the customer 12 or the customer 12 itself) in 
the course of creating such token 26. Creation of such token 
26 including specifying the constraints 34 therein should be 
apparent to the relevant public and therefore need not be 
speci?ed herein in any detail. Typically, the grantor employs 
appropriate softWare to in fact create such token 26. 

[0064] A constraint 34 Within a token 26 may be any 
appropriate constraints 34 Without departing from the spirit 
and scope of the present invention, although it is to be 
appreciated that such constraint 34 is intended to be relevant 
to a feature of a PO document 20 submitted With the token 
26. For eXample, a constraint 34 may specify a minimum or 
a maXimum or even an eXact value With regard to a feature 

of a submitted PO document 20 such as a total monetary 
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value, a monetary value of a type of item, a total item count, 
an item count of a type of item, etc. 

[0065] A grantor having a ?rst token 26 and granting a 
second token 26 to a grantee need not necessarily specify a 
constraint 34 in the second token 26. As may be appreciated, 
since the second token 26 is part of a chain including the ?rst 
token 26, the second token 26 implicitly includes the con 
straints 34 of the ?rst token 26, as Well as any other tokens 
26 in the chain toWard the customer 12. Typically, a grantor 
having a ?rst token 24 and granting a second token 26 to a 
grantee speci?es a constraint 34 in the second token 26 that 
is not less restrictive than any corresponding constraint 34 
speci?ed in the ?rst token 24 or any constraint 34 implicitly 
part of the ?rst token 24. 

[0066] That is, if a ?rst user 24 has a token 26 that 
speci?es or is implicitly subject to a constraint 34 Wherein 
the total monetary value of a submitted PO document 20 is 
less than X, if such ?rst user 24 in turn grants a token 26 to 
a second user 24, and if in the course of granting the token 
26 the ?rst user chooses to specify a constraint 34 With 
regard to the total monetary value of a submitted PO 
document 20, the speci?ed constraint should be that the total 
monetary value be less than Y, Where Y is less than X. Note 
that the ?rst user 24 need not be restricted to specifying the 
total monetary value be less than Y, Where Y is less than X. 
HoWever, should the ?rst user in fact choose to specify that 
the total monetary value be less than Y, Where Y is greater 
than X, such a constraint 34 Would be meaningless in the 
face of the constraint 34 from the token 26 of the ?rst user 
24 that speci?es that the total monetary value be less than X. 

CONCLUSION 

[0067] The programming necessary to effectuate the pro 
cesses performed in connection With the present invention is 
relatively straight-forWard and should be apparent to the 
relevant programming public. Accordingly, such program 
ming is not attached hereto. Any particular programming, 
then, may be employed to effectuate the present invention 
Without departing from the spirit and scope thereof. 

[0068] In the foregoing description, it can be seen that the 
present invention comprises a neW and useful mechanism 
for applying constraints 34 both monetary and non-monetary 
to a user 24 having an authoriZation token 26 in the course 
of the user 24 submitting a PO document 20 to a supplier 14 
based on the authoriZation token 26. It should be appreciated 
that changes could be made to the embodiments described 
above Without departing from the inventive concepts 
thereof. It should be understood, therefore, that this inven 
tion is not limited to the particular embodiments disclosed, 
but it is intended to cover modi?cations Within the spirit and 
scope of the present invention as de?ned by the appended 
claims. 

1. A method of effectuating a business relationship 
betWeen a ?rst party and a second party, the relationship 
being governed by an agreement betWeen the ?rst party and 
the second party, the method comprising: 

creating by the ?rst party a token that authoriZes a 
delegate to request a transaction according to the agree 
ment on behalf of the ?rst party; 
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specifying in the token at least one constraint on a 
transaction requested by the delegate on behalf of the 
?rst party; 

providing to the delegate the token; and 

sending by the delegate to the second party the token and 
a transaction document requesting a transaction accord 
ing to the agreement, 

Wherein the second party upon receiving the transaction 
document and the token from the delegate applies each 
constraint in the token against the transaction document 
to determine Whether the transaction document satis?es 
each constraint and accepts the transaction document 
for ful?llment only if the transaction document in fact 
satis?es each constraint. 

2. The token of claim 1. 
3. The method of claim 1 comprising specifying a con 

straint relating to a monetary value of the transaction docu 
ment. 

4. The method of claim 1 Wherein the ?rst party is a 
customer, the delegate is an agent of the customer that 
submits a purchase order (PO) on behalf of the customer, 
and the second party is a supplier that receives the submitted 
PO for ful?llment. 

5. The method of claim 1 Wherein the transaction docu 
ment is an electronic document that includes a digital 
signature based on a private key of the delegate and is 
veri?able based on a corresponding public key. 

6. The method of claim 5 Wherein the token is an 
electronic token that includes a digital signature based on a 
private key of the ?rst party and is veri?able based on a 
corresponding public key. 

7. The method of claim 6 Wherein the token includes the 
public key of the delegate, and Wherein the second party is 
in possession of the public key of the ?rst party, Whereby the 
second party applies the public key of the ?rst party to the 
signature of the token to verify same, obtains the public key 
of the delegate from the token, applies the public key of the 
delegate to the signature of the transaction document to 
verify same. 

8. The token of claim 7. 
9. The method of claim 1 organiZed into modules of 

computer-executable instructions and stored on a computer 
readable medium. 

10. A method of effectuating a business relationship 
betWeen a ?rst party and a second party, the relationship 
being governed by an agreement betWeen the ?rst party and 
the second party, the ?rst party creating a token that autho 
riZes a delegate to request a transaction according to the 
agreement on behalf of the ?rst party, specifying in the token 
at least one constraint on a transaction requested by the 
delegate on behalf of the ?rst party, and providing to the 
delegate the token, the delegate sending to the second party 
the token and a transaction document requesting a transac 
tion according to the agreement, the method comprising: 

receiving by the second party the transaction document 
and the token; 

applying each constraint in the token against the transac 
tion document to determine Whether the transaction 
document satis?es each constraint; and 

accepting the transaction document for ful?llment only if 
the transaction document in fact satis?es each con 
straint. 
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11. The method of claim 10 Wherein the ?rst party is a 
customer, the delegate is an agent of the customer that 
submits a purchase order (PO) on behalf of the customer, 
and the second party is a supplier that receives the submitted 
PO for ful?llment. 

12. The method of claim 10 Wherein the second party 
receives the transaction document and the token from the 
delegate by Way of an automated entry system. 

13. The method of claim 10 Wherein the transaction 
document is an electronic document that includes a digital 
signature based on a private key of the delegate and is 
veri?able based on a corresponding public key. 

14. The method of claim 13 Wherein the token is an 
electronic token that includes a digital signature based on a 
private key of the ?rst party and is veri?able based on a 
corresponding public key. 

15. The method of claim 14 Wherein the token includes 
the public key of the delegate, and Wherein the second party 
is in possession of the public key of the ?rst party. 

16. The method of claim 15 Wherein the public key of the 
?rst party is stored by the second party as part of an 
agreement document memorialiZing the agreement govern 
ing transactions betWeen the ?rst party and the second party. 

17. The method of claim 16 further comprising retrieving 
by the second party the agreement document from a plurality 
of agreement documents based on identifying indicia present 
in the transaction document. 

18. The method of claim 15 further comprising, upon 
receiving the transaction document and token from the 
delegate: 

applying the public key of the ?rst party to the signature 
of the token to verify that the token Was indeed pro 
vided by the ?rst party to the delegate and to conclude 
that the delegate is authoriZed by the ?rst party to 
submit the transaction document based on the agree 
ment betWeen the ?rst party and the second party; 

obtaining the public key of the delegate from the token; 

applying the public key of the delegate to the signature of 
the transaction document to verify that the transaction 
document Was indeed provided by the delegate and to 
conclude that the transaction document in fact comes 
from the ?rst party by Way of the delegate thereof; and 

processing the transaction document for ful?llment 
thereof according to the agreement betWeen the ?rst 
party and the second party upon verifying the token and 
the transaction document. 

19. The method of claim 10 organiZed into modules of 
computer-executable instructions and stored on a computer 
readable medium. 

20. A method of effectuating a business relationship 
betWeen a ?rst party and a second party, the relationship 
being governed by an agreement betWeen the ?rst party and 
the second party, the method comprising: 

creating a chain of tokens betWeen the ?rst party and a 
delegate, each token being granted by a grantor to a 
grantee, each token authoriZing the grantee to request a 
transaction according to the agreement on behalf of the 
?rst party, the token granted by the ?rst party being a 
root token; 

specifying in at least some of the tokens in the chain at 
least one constraint on a transaction requested by the 
delegate on behalf of the ?rst party; 
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providing to the delegate each token in the chain; and 

sending by the delegate to the second party each token in 
the chain and a transaction document requesting a 
transaction according to the agreement, 

Wherein the second party upon receiving the transaction 
document and each token in the chain from the delegate 
applies each constraint in each token in the chain 
against the transaction document to determine Whether 
the transaction document satis?es each constraint in 
each token in the chain and accepts the transaction 
document for ful?llment only if the transaction docu 
ment in fact satis?es each constraint in each token in 
the chain. 

21. Any token in the chain of claim 20 not the root token. 
22. The method of claim 20 comprising specifying a 

constraint relating to a monetary value of the transaction 
document. 

23. The method of claim 20 Wherein the ?rst party is a 
customer, the delegate is an agent of the customer that 
submits a purchase order (PO) on behalf of the customer, 
and the second party is a supplier that receives the submitted 
PO for ful?llment. 

24. The method of claim 20 Wherein the transaction 
document is an electronic document that includes a digital 
signature based on a private key of the delegate and is 
veri?able based on a corresponding public key. 

25. The method of claim 24 Wherein each token in the 
chain is an electronic token that includes a digital signature 
based on a private key of the grantor and is veri?able based 
on a corresponding public key. 

26. The method of claim 25 Wherein each token includes 
the public key of the grantee, and Wherein the second party 
is in possession of the public key of the ?rst party, Whereby 
the second party for each token in the chain obtains the 
public key of the grantor and applies same to the signature 
of the such token to verify same, and obtains the public key 
of the delegate from the token in the chain granted to the 
delegate and applies same to the signature of the transaction 
document to verify same. 

27. Any token in the chain of claim 26 not the root token. 
28. The method of claim 20 organiZed into modules of 

computer-executable instructions and stored on a computer 
readable medium. 

29. A method of effectuating a business relationship 
betWeen a ?rst party and a second party, the relationship 
being governed by an agreement betWeen the ?rst party and 
the second party, a chain of tokens being created betWeen the 
?rst party and a delegate, each token being granted by a 
grantor to a grantee, each token authoriZing the grantee to 
request a transaction according to the agreement on behalf of 
the ?rst party, the token granted by the ?rst party being a root 
token, at least some of the tokens in the chain specifying at 
least one constraint on a transaction requested by the del 
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egate on behalf of the ?rst party, the delegate being provided 
With each token in the chain and sending to the second party 
each token in the chain and a transaction document request 
ing a transaction according to the agreement, the method 
comprising: 

receiving by the second party the transaction document 
and each token in the chain; 

applying each constraint in each token of the chain against 
the transaction document to determine Whether the 
transaction document satis?es each constraint in each 
token of the chain; and 

accepting the transaction document for ful?llment only if 
the transaction document in fact satis?es each con 
straint in each token in the chain. 

30. The method of claim 29 Wherein the ?rst party is a 
customer, the delegate is an agent of the customer that 
submits a purchase order (PO) on behalf of the customer, 
and the second party is a supplier that receives the submitted 
PO for ful?llment. 

31. The method of claim 29 Wherein the second party 
receives the transaction document and the token from the 
delegate by Way of an automated entry system. 

32. The method of claim 29 Wherein the transaction 
document is an electronic document that includes a digital 
signature based on a private key of the delegate and is 
veri?able based on a corresponding public key. 

33. The method of claim 32 Wherein each token in the 
chain is an electronic token that includes a digital signature 
based on a private key of the grantor and is veri?able based 
on a corresponding public key. 

34. The method of claim 33 Wherein each token includes 
the public key of the grantee, and Wherein the second party 
is in possession of the public key of the ?rst party, Whereby 
the second party for each token in the chain obtains the 
public key of the grantor and applies same to the signature 
of the such token to verify same, and obtains the public key 
of the delegate from the token in the chain granted to the 
delegate and applies same to the signature of the transaction 
document to verify same. 

35. The method of claim 34 Wherein the public key of the 
?rst party is stored by the second party as part of an 
agreement document memorialiZing the agreement govern 
ing transactions betWeen the ?rst party and the second party. 

36. The method of claim 35 further comprising retrieving 
by the second party the agreement document from a plurality 
of agreement documents based on identifying indicia present 
in the transaction document. 

37. The method of claim 29 organiZed into modules of 
computer-executable instructions and stored on a computer 
readable medium. 


